Abstract
Introduction

66
Microsporidia are obligate intracellular pathogens belonging to Microsporidia Filum 67 and Fungi Kingdom. These eucariotic microrganisms are capable of infecting vertebrates and 68 invertebrates [1] . From more than 1.200 Microsporidia species so far described, the pathogens of the spleen and bone marrow [17, 18, 19] . Also, these two cell subtypes have different surface 91 cell markers, antibodies repertoire, morphology and function [20, 21] . XID mice have a damage immune system cells and more resistance to infection by oral and peritoneal route [8, 9] . 98 We previously demonstrated that Cy causes immunosuppression and became BALB/c 99 mice more susceptible to disseminated and lethal encephalitozoonosis [24, 25] 
Results
110
XID mice are more susceptible to E. cuniculi infection. Clinically, difficulty for movement 111 ruffed coat, as well as serous-bloody effusion in the abdomen, hepatomegaly, splenomegaly 112 and extended intestinal segments were observed in infected XID mice (Fig 1A) . XID mice 113 adopted transferred with B-1 and B-2 cells with few clinical signs e discrete peritoneal effusion 114 ( Fig 1B) . No symptoms were observed in BALB/c mice. Peritoneal lavage counting of spores 115 was similar between all mice groups (Fig.1B) . Microscopically, lesions were observed in the 116 liver, lungs, spleen and small intestine. In the liver we observed granulomatous lesions with space associated with spores (data not shown). E. cuniculi spores were observed in the liver 124 associated with the cells infiltrate ( Fig. 2A, B , C e D). There was keratin expression in 125 hepatocytes and others epithelial hepatic parenchyma, however, in the inflammatory focus there 126 was no keratin reactivity, despite the granulomatous aspect of the lesions (Fig. 2E e F) .
127
Transmission electron microscopy (TEM) confirmed the predominance of macrophages 128 in the mononuclear infiltrates from XID liver with fungal spores in lysis and parasitophorous 129 vacuoles ( Fig. 3A and B) , where different stages of parasite development were observed, such 130 as meronts, sporoblasts and mature spores (Fig. 3C) . Intact spores were also observed in the 131 cytoplasm of hepatocytes and in the intercellular spaces, with evidence of the polar tubule (Fig.   132   3D ). This result evidence the development of the pathogen into the tissue spite of the presence 133 of immune cells. Also, we observed collagen near the lesion areas (Fig. 3B) .
134
Multifocal interstitial pneumonia was observed in infected mice, associated with 135 mononuclear predominantly lymphoplasmacytic infiltrate and alveolar collapse (Fig. 4) . Also, 136 lymphoplasmacytic mild enteritis was also observed in all infected groups and spores were rare 137 (Fig. 5B) .
138
In the spleen of infected animals, rarefaction of the white pulp was observed in 139 BALB/c, XID and XID+B-1 (Fig. 6A , B e C) mice. Interestingly, in the spleen of only XID+B2 140 mice, there was an important lymphocytic infiltrate (Fig. 6D) to infected BALB/c mice (Fig. 8 ).
153
Moreover, there was a decrease of CD8 + and CD4 + T lymphocytes in XID+B-2 mice 154 group compared to other XID group (XID and XID+B-1) (Fig. 9) . However, adoptive transfer 155 of B-1 cells to XID mice (XID+B-1 group) caused a significant increase of B-2 cells and 156 macrophages compared to other XID mice (Fig.9) .
Increased immune response into spleen of BALB/c mice. In the spleen of infected BALB/c 159 mice, there was an increase of CD8 + and CD4 + T lymphocytes and macrophages compared to 160 uninfected control (Fig. 10) . In XID mice, there was no difference in the populations of immune We observed that B-2 cells transfer decrease all immune populations in the peritoneal cavity 211 and also downregulated all serum cytokines observed. In XID+B-1 mice, the opposite was Grand Island, NY, EUA), plus 10% of non-essential amino acids, 10% pyruvate, and 336 gentamicin (20 mg/ml) and incubated in 5% CO 2 at 37 o C. Supernatant was sampled every seven 337 days, centrifugated for 20 minutes at 500g to obtain spores. E. cuniculi spores counting was 338 done with a Neubauer's chamber. All infected mice received intraperitoneal injection of 1x10 7 
339
E. cuniculi spores.
340
Cyclophosphamide (Cy) treatment 341 All animals of infected and uninfected groups were treated with Cy (100 mg/kg, twice week).
342
Treatment started at the day of infection until 14 and 21 days post infection (DPI).
343
Necropsy and tissue sampling 344
Animals were euthanatized with of ketamine (100 mg/ml), xylazine (20 mg/ml) and fentanyl
345
(0.05 mg/ml) at 14 and 21 DPI. Firstly, the blood was sampled from the heart puncture for 346 serum sampling and cytokines dosage; secondly, a peritoneal wash was performed and the 347 spleen was sampled and processed for flow cytometry (see below); and thirdly tissue samples 348 (liver, spleen, lungs, intestine) were sampled for histopathology and TEM. 
